FRET between a donor and an acceptor covalently bound to human serum albumin in native and non-native states.
Fluctuation in the inter-domain distance of a protein, human serum albumin (HSA), in the native, molten globule and denatured states is studied by Förster resonance energy transfer (FRET). For this purpose, a donor (CPM) and an acceptor (Alexa Fluor 488) are covalently attached to HSA. Unfolding of the protein is induced by pH changes as well as by the addition of 6 M GdnHCl and addition of 1.5 M of a room temperature ionic liquid (RTIL, [pmim][Br]). The efficiency of FRET (εFRET) and hence donor (D) - acceptor (A) distances of protein molecules in the native and non-native states are determined using FRET. In the native state (N), there is only one value of εFRET and D-A distance. In the non-native states (molten globule and unfolded) there are multiple values of εFRET and D-A distances. This suggests the presence of multiple conformers in equilibrium in the non-native states. When the protein is unfolded (on addition of GdnHCl or RTIL), separation between the two domains (I and II) increases and as a result εFRET decreases. In the presence of both GdnHCl and RTIL, the protein undergoes compaction (to form N'). However, in spite of the decrease in the overall radius, the D-A distance in the compact state (N') is found to be larger than that in the native state (N) of the protein. In contrast, two acid induced molten globule states of HSA (formed at pH 2 and 4) exhibit high εFRET indicating short D-A distances. In summary, we show that under chemical denaturation HSA undergoes stepwise unfolding and different domains unfold independently.